Analyzing S-adenosylhomocysteine hydrolase gene sequences in deuterostome genomes.
S-adenosylhomocysteine hydrolase (SAHH) gene sequences of sea-urchin, two amphioxus, sea-squirt and eight vertebrates are comparatively analyzed in the current analysis. Although SAHH protein sequences are highly conserved in these species, their nucleotide sequences are much different, ranging from 5,446 bp in amphioxus to 40,174 bp in zebra fish. The length divergence is mainly caused by distinct introns in some species. SAHH genes in amphioxus (or sea-urchin), sea-squirt and vertebrates are composed of eight, nine and ten exons, respectively. Sequence alignment shows that exon 3 in amphioxus and sea-urchin is similar to exons 3 + 4 in vertebrates, exon 5 in amphioxus and sea-urchin is similar to exons 5 + 6 in sea-squirt, and the two exons are fused into exon 6 in vertebrates. Furthermore, exon 7 in sea-squirt is similar to exons 7 + 8 in vertebrates, indicating that exon-fission and exon-fusion events have been taken place during the evolution of deuterostome SAHH genes. Active sites and NAD+-binding sites are located in exons 2 7 in amphioxus, which are dispersed into much more exons along with the evolution of vertebrates. It is speculated that ten-exon organization of SAHH gene occurred after the separation of invertebrates and vertebrates. Synonymous and non-synonymous substitution analysis shows that negative selection plays a dominant role in the evolution of SAHH genes. Phylogenetic analysis shows that SAHH genes in amphioxus, sea-urchin and sea-squirt form a cluster and locate at the base of neighbor-joining tree, suggesting that they are the archetype of vertebrate SAHH genes.